The role of dopamine in behavioral supersensitivity to muscarinic antagonists following cholinesterase inhibition.
The role of brain dopamine (DA) in the enhancement of muscarinic antagonist-induced hyperactivity was investigated. The effects of atropine and scopolamine on the concentrations of DA and its metabolites, dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA), following DFP administration were determined. In control animals, atropine and scopolamine decreased the concentration of DA and increased the ratios of DOPAC/DA and HVA/DA in the striatum, but not in the N. accumbens - T. olfactorium (mesolimbic) area. Following a single dose of DFP, the two antimuscarinic drugs caused decreases of DA and further increases of the above ratios in both brain regions. However, following repeated DFP treatment for 2 weeks, these antimuscarinic drug-induced changes were observed only in the mesolimbic area, but not in the striatum. It is suggested that an increased DA turnover, indicated by elevated DOPAC/DA and HVA/DA ratios, underlies the muscarinic antagonist-induced hyperactivity. The well-known occurrence of muscarinic receptor down-regulation after DFP administration, could be responsible for the enhancement of the actions of muscarinic antagonists in DFP-treated animals. The observed differential effect on DA turnover in the two broad areas may involve both muscarinic and DA receptors.